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WHAT IS CLAIMED IS: 

l\ An exhaust gas cleaning method for internal 
combustiSjn engine wherein exhaust gas having an air-fuel 
ratio higher than theoretical air-fuel and exhaust gas 
having an aVr-fuel ratio equal to or smaller than 
theoretical asir-fuel ratio are alternately made to contact 
a catalyst to oJ-ean the exhaust gas discharged from the 
internal engine ,\thereby removing nitrogen oxides in 
exhaust gas; 

said catalyst contains at least one type selected from 
alkaline metal and alloaline earth metal, Rh, Pt, and CO 
adsorbent component wheis;e the absolute value (AH) of CO 
adsorbent enthalpy on the\metal single crystal (111) 
surface is 142 KJ/mol or moVe; 

said exhaust gas cleaning, method further characterized 
in that the CO desorption temperature reaches the maximum 
level within the temperature range from 200 to 220 °C in 
the event of temperature rise in He gas flow at the rate of 
5 to 10 "^C/min/ after adsorption ofNpo to said catalyst by 
saturation at 100 °C, 



2 . An exhaust gas cleaning method for internal 
combustion engine according to Claim 1 characterized in 
that said CO adsorbent compound comprises at^ least one type 
selected from Pd, Ir and Ru. 
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3V An exhaust gas cleaning method for internal 
combustrton engine characterized in that said catalyst 
contains a\ least one type selected from Ti, Si and Zr, and 
includes a cWiposite oxide comprising said type(s) and at 
least one type selected from Na, Mg, Li, Cs, Sr and Ca. 

4 • An exhausV gas cleaning method for internal 
combustion engine Recording to Claim 1 wherein said 
catalyst further contains Ce. 

5 . An exhaust gas ^cleaning method for internal 
combustion engine wherern 

( 1 ) an exhaust gas clWning catalyst is placed in the 
exhaust gas flow path of th^ internal combustion engine, 
said catalyst capturing NOx when the air-fuel ratio of 
exhaust gas is higher than theoretical air-fuel ratio, and 
removing said captured NOx by reduction when the air-fuel 
ratio of exhaust gas is equal to ois smaller than 
theoretical air-fuel ratio, and \ 

(2) exhaust gas having an air-fue\ ratio higher than 
theoretical air-fuel and exhaust gas haVing an air-fuel 
ratio equal to or smaller than theoretical air-fuel ratio 
are alternately made to contact said catalyst, thereby 
removing nitrogen oxides in exhaust gas ; \ 

said exhaust gas cleaning method for interWl 
combustion engine being characterized in that sa\d catalyst 
contains at least one type of alkaline metal or alykaline 
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^arth metal selected from Na, Mg, Li, Cs, Sr and Ca on 
the\surface of a porous carrier, Rh, Pt, at least one type 
select^ from Zr and Ti and Si, and at least one type 
selected \from Pd, Ir nd Ru; 

whereija the ratios of components relative to 100 parts 
by weight orVsaid porous carrier are 5 to 30 pts, wt, for 
alkaline metalSor alkaline earth metal in total, 8 to 35 
100 pts. wt. for\Ti, 3 to 2 5 pts, wt. for Si, 3 to 2 5 pts . 
wt. for Zr, 0.05 tCD 0.5 pts. wt. for Rh, 1.5 to 5 pts. wt. 
for Pt, and 0.25 to\3 pts. wt. for Pd, Ir and Ru in total; 
and where the CO desorption temperature reaches the maximum 
level within the temperature range from 200 to 220 "^C in 
the event of temperatureXrise in He gas flow at the rate of 
5 to 10 °C/min. after adsorption of CO to said catalyst by 
saturation at 100 °C. \ 

\ 6. An exhaust gas cleaning method for internal 
combustion enoine acc/ording to Claim 5 wherein said 
catalysst f urttiemc^aitains alkaline earth metal, and the 
ratio of >said v^j^aline earth metal relative to 100 parts by 
weight of said porous carrier is 5 to 50 pts. wt. 

7 . An exnaust gas cleaning catalyst for internal 
combustion engine which comprises at least one type 
selected from alkaline metal and alkaline earth metal, Rh, 
Pt and the CO adsorbent component where the absolute value 
(AH) of CO adsorbent enthalpy on the metal single crystal 
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(lll\) surface is 142 KJ/mol or more, and where the CO 
desorption temperature reaches the maximum level within the 
temperature range from 200 to 220 ""C in the event of 
temperature rise in He gas flow at the rate of 5 to 
10 "^C/miif. after adsorption of CO to said catalyst by 
saturatidp at 100 °C. 

8. An ipxhaust gas cleaning catalyst for internal 
combustion \engine according to Claim 7 wherein said CO 
adsorbent compound comprises at least one type selected 
from Pd, Ir and Ru. 



9. An exhaust gas cleaning catalyst for internal 
combustion engine according 



alkaline metal or alkaline e 



one type selected from Na 



to Claim 7 wherein said 

[(etal comprises at least 
f, Li, Cs, Sr and Ca, and 
contains a compos\ite oxide comprising said element (s) and 
at least one type \selected from Zr and Ti and Si. 




10* An exhaust Was cleaning catalyst for internal 



1 



combustion engine according to Claim 7 which further 
contains Ce. 



11. An exhaust gas cleaning catalyst for internal 
combustion engine which has on the surface of a porous 
carrier at least one type selected from alkaline metal and 



alkaline earth metal, Rh, Pt, at least one type selected 
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from Ti, Si and Zr , and at least one type selected from Rh^ 
Pt and Ru; 

wfterein said alkaline metal or alkaline earth metal 
comprises at least one type selected from Na, Mg, K, Li, Cs, 
Sr and Ca; 

the\ ratios of components relative to 100 parts by 
weight ot said porous carrier are 5 to 30 pts. wt. for 
alkaline \metal or alkaline earth metal in total, 8 to 3 5 
100 pts, wt. for Ti, 3 to 25 pts. wt. for Si, 3 to 25 pts. 
wt. for Zj\, 0.05 to 0.5 pts. wt. for Rh, 1.5 to 5 pts. wt. 
for Pt, and 0.25 to 3 pts. wt. for at least one type 
selected from Pd, Ir an/OVRu in total; 

said exKaust gas c Leaq^-ng catalyst further 
character izedy in that 1 he n^^^cinwlm CO desorption temperature 
reaches 200 tQ 220 ""C in tl/e event of temperature rise in 
He gas flow at \ the rate of 5 to 10 ""C/min. after adsorption 
of CO to said catalyst by saturation at 100 °C. 



12. An exhaust gas cleaning catalyst for internal 
combustion engine\ according to Claim 11, characterized in 
that said catalyst\ further contains rare earth metal, and 
the ratio of said rare earth metal relative to 100 parts by 



weight of said porous carrier is 5 to 50 100 pts. wt, 



13. An exhaust gas cleaning device for internal 
combustion engine chaVacterized in that an exhaust gas 
cleaning catalyst is arranged in the exhaust gas flow path 
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of sadd internal combustion engine where there is a flow of 
exhaust gas having an air-fuel ratio higher than 
theoretical air-fuel ratio and exhaust gas having an air- 
fuel rat^o equal to or smaller than theoretical air-fuel 
ratio ; 

said ^xhaust gas cleaning device further characterized 
in that san.d exhaust gas cleaning catalyst contains at 
least one wpe selected from alkaline metal and alkaline 
earth metal A Rh^ Pt^ and CO adsorbent component 

where the absolute value (Ah) of CO adsorbent enthalpy 
on the metal jingle crystadT"^!! ) surface is 142 KJ/mol or 
more, and whei^ the CO desorp^lon temperature reaches the 
maximum level \^3sithin th4 teiQt>er^a;t«^e range from 2 00 to 
220 °C in the e^)ient of t^n^erature rise in He gas flow at 
the rate of 5 to\ 10 °C/min. after adsorption of CO to said 
catalyst by saturation at 100 ^'C. 



14. An exhaust\ gas cleaning device for internal 
combustion engine according to Claim 13 wherein said CO 
adsorbent component \comprises at least one type selected 
from Pd, Ir and Ru. 



15. An exhaust gaS^ cleaning device for internal 
combustion engine according to Claim 13 wherein said 



a\li 



alkaline metal or alka\line earth metal comprises at least 
one type selected fromWa, Mg, Li, Cs, Sr and Ca, and 
contains a composite oxide comprising said element (s) and 
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at least one type selected from Zr and Ti and Si, 

16. An exhaust gas cleaning device for internal 
combustion engine according to Claim 13 wherein said 
catalyst mrther contains Ce. 

17. An exhaust gas cleaning device for internal 
combustion engine characterized in that an exhaust gas 
cleaning catalyst is arranged in the exhaust gas flow path 
of said internal combustion engine where there is an 
alternate flow of exhaust j^a^having an air-fuel ratio 
higher than theoretical afir-fuel ratio and exhaust gas 
having an air-fuel ratio! eqiipVtox<^ smaller than 
theoretical airV-fuel ratloj/ 

wherein said catalyst further contains on the surface 
of a porous carriLer at least one type selected from 
alkaline metal and alkaline earth metal, Rh, Pt, at least 
one type selected from Ti, Si and Zr, and and at least one 
type selected from Rh, Pt and Ru; 

said exhaust qas cleaning device further characterized 
in that the ratios\ of components relative to 100 parts by 
weight of said porous carrier are 5 to 30 pts. wt. for 
alkaline metal or alkaline earth metal in total, 8 to 35 
100 pts. wt. for Ti,\ 3 to 25 pts. wt. for Si, 3 to 25 pts. 
wt. for Zr, 0.05 to 0.5 pts. wt. for Rh, 1.5 to 5 pts. wt. 
for Pt, and 0.25 to 31 pts. wt. for at least one type 
selected from Pd, Ir aWd Ru in total; and where the CO 
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desorptioii temperature reaches the maximum level within the 
temperature range from 200 to 220 °C in the event of 
temperature Vrise in He gas flow at the rate of 5 to 
10 ""C/mLn. aftter adsorption of CO to said catalyst by 
saturation at\lOO 




18. An exhaust gas c^eaijiling d^ice for internal 
combustion engibe according/to Claim 17, characterized in 
that said exhaust gas cleaning catalyst further containing 
rare earth metalv and the ratio of said rare earth metal 
relative to 100 parts by weight of said porous carrier is 5 
to 50 pts. wt. (Claim 18). 



